Potential of the Akt inhibitor LY294005 to antagonize the efficacy of Cisplatin against HCT116 tumor cells in a DNA mismatch repair-dependent manner.
Human colorectal adenocarcinoma sublines either deficient (HCT116+ch2) or proficient (HCT116+ch3) in the function of MLH1, one of five proteins crucial to DNA mismatch repair (MMR), were used to investigate whether the Akt-specific inhibitor LY294005 could not only increase the efficacy of platinum drugs in HCT116 cells in general but also increase the efficacy of the cisplatinum compounds Cisplatin and Lipoplatin specifically in MLH1-deficient, Cisplatin- and Lipoplatin-resistant HCT116 cells. We report that, under the conditions it increased the efficacy of Docetaxel and did not affect that of 6-thioguanine, LY294005 decreased the sensitivity of both sublines to Cisplatin, Lipoplatin, Oxaliplatin, and Lipoxal. Notably, the LY294005-imposed decrease was significantly higher in the MLH1-proficient than in the MLH1-deficient subline with Cisplatin and Lipoplatin, whereas it was nearly the same in both sublines with Oxaliplatin and Lipoxal. These LY294005-imposed changes in drug sensitivity, i.e. increase with Docetaxel and decreases with platinum compounds, were not associated with the concomitant abrogation in the levels of phospho-Aktser473. Analogous changes in drug sensitivity were also observed with the PI3-kinase inhibitor LY294002, but these changes were associated with complete abrogation of phospho-Aktser473. These observations suggest a possible relationship between MMR-mediated cisplatinum DNA damage signaling and the Akt signaling pathway, e.g. a common target for both pathways. A possibly novel property of Akt in aggravating drug sensitivity may also be proposed.